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C O R R E S P O N D E N C E :  O U R  E X P E R I E N C E
Predictors for failure of supraglottic superimposed high‐
frequency jet ventilation during upper airway surgery in adult 
patients; a retrospective cohort study of 224 cases
1 | INTRODUC TION
During	 endoscopic	 upper	 airway	 surgery,	 anaesthetists	 and	 sur‐
geons	 have	 to	 share	 the	 airway.	 Therefore,	 alternative	 ventilation	
techniques	have	been	developed	 in	 the	past	decades.	To	optimise	




tanil	 anaesthesia	 with	 or	 without	 high‐flow	 nasal	 oxygenation.2,3 
During	SSHFJV,	surgery	is	performed	through	a	laryngoscope	which	
has	integrated	jet	stream	nozzles	enabling	ventilation	and	no	cath‐
eter	 is	 needed,	 in	 contrast	 to	 conventional	 HFJV.	 Using	 SSHFJV,	
there	 is	 completely	 free	 access	 of	 the	 surgical	 field	 and	 adequate	
oxygenation	and	ventilation	can	be	achieved	during	surgery.	SSHFJV	
also	 lowers	 the	 chance	of	 airway	burn	during	 laser	 surgery,	 as	 no	
flammable	tube	or	catheter	is	needed.	As	no	disposables	(like	cath‐
eters	in	conventional	HFJV)	are	used	during	SSHFJV,	it	seems	to	be	






SSHFJV	 is	 a	 safe	ventilation	method,	even	 in	patients	with	 severe	







2  | MATERIAL S AND METHODS
2.1 | Ethical considerations






224	 upper	 airway	 procedures	 with	 SSHFJV	 between	 November	
2007	and	November	2017	at	our	tertiary	referral	centre.
2.3 | Supraglottic superimposed high‐frequency jet 
ventilation
Under	general	anaesthesia,	after	pre‐oxygenation	through	a	mask,	










cases	 and	were	 reassessed	 to	 estimate	 the	 severity	 of	 the	 airway	
stenosis.
The	following	variables	were	extracted	from	the	electronic	pa‐
tients’	 files:	 age,	 sex,	 weight,	 smoking	 status,	 comorbidity	 status	
(according	 to	 the	 Adult	 Comorbidity	 Index‐27	 (ACE‐27)	 and	 the	
















(temporary	conversion);	however,	sometimes	 it	 is	not	possible	 (de‐






The	 potentially	 predictive	 variables	 for	 conversion	 of	 ventila‐
tion	were	analysed	using	univariable	logistic	regression.	Odds	ratios	
with	 corresponding	 95%	 confidence	 intervals	 and	 P‐values	 were	
calculated.








tively	 or	 temporarily	 converted	 to	 endotracheal	 tube	 ventilation.	
The	 main	 reason	 for	 conversion	 was	 desaturation	 of	 the	 patient	
(25/26	cases).




of	 pulmonary	 diseases:	 six	 had	 chronic	 obstructive	 pulmonary	

















Multivariable	model,	 containing	 BMI,	 pulmonary	 pathology,	 ASA	
class	and	percentage	of	obstruction	after	backward	stepwise	elimi‐
nation,	 included	BMI	and	pulmonary	pathology	only	 (Table	3).	 In	
Key points








pendent	 factors	 for	 failure	 of	 SSHFJV	 in	 adult	 patients	
undergoing	upper	airway	surgery.





















This	 is	 the	 first	 study	 investigating	 the	predictors	of	unsuccess‐
ful	SSHFJV.	 In	 this	 retrospective	analysis	of	224	adult	cases,	we	
confirmed	 that	 SSHFJV	 is	 applicable	 in	 the	 vast	majority	 of	 the	
cases.	The	risk	of	conversion	to	endotracheal	intubation	is	higher	
in	patients	with	a	history	of	pulmonary	disease	or	elevated	BMI.	







N 198	(88%) 26	(12%)  
Age
Mean	±	SD 58	±	17 61	±	15 .432†
Median	(Range) 60	(19‐90) 64	(20‐83)
Sex
Male 103	(52%) 10	(38%) .194
Female 95	(48%) 16	(62%)
BMI












Yes 78	(39%) 12	(46%) .509
No 120	(61%) 14	(54%)
History	of	pulmonary	pathology
Yes 41	(21%) 14	(54%) <.001
No 157	(79%) 12	(46%)
ACE‐27	total
0,	1 125	(63%) 16	(62%) .874
2,	3 73	(37%) 10	(38%)
ACE‐27	cardiovascular
0,	1 174	(88%) 22	(85%) .544‡
2,	3 24	(12%) 4	(15%)
ACE‐27	pulmonology
0,	1 194	(98%) 26	(100%) 1.000‡
2,	3 4	(2%) 0	(0%)
ASA	Class




Positive 109	(55%) 16	(62%) .531
Negative 89	(45%) 10	(38%)
%	Obstruction	of	the	lumen

















































TA B L E  1   (Continued)
4  |     CORRESPONDENCE: OUR EXPERIENCE
The	 identification	 of	 these	 predictors	 may	 help	 the	 surgical	
team,	 including	 surgeons	 and	 anaesthesiologists,	 to	 prepare	 for	
an	eventual	temporary	or	definitive	conversion	to	an	alternative	










4.3 | Pulmonary pathology and SSHFJV
We	found	a	significantly	increased	chance	of	conversion	SSHFJV	
to	 endotracheal	 intubation	 in	 patients	with	 a	 positive	 history	 of	
pulmonary	 pathology;	 however,	 a	 notable	 percentage	 (41/55;	
74.5%)	of	patients	with	pulmonary	pathology	could	undergo	sur‐
gery	with	 SSHFJV.	 In	 another	 study,	 high‐risk	 patients	 including	
patients	with	COPD,	emphysema,	bronchial	asthma	or	pulmonary	
metastases	 were	 reported	 to	 be	 adequately	 ventilated;	 how‐











TA B L E  2  Univariable	logistic	regression	analysis	of	patient	and	
surgical	factors	contributing	to	SSHFJV	failure
 OR (95% CI) P‐value
Age 1.01	(0.99‐1.04) .431
Sex








Yes 1.32	(0.58‐3.00)  
No 1 .510
History	of	pulmonary	pathology
Yes 4.47	(1.92‐10.39)  
No 1 .001
ACE‐27	total
0,	1 1  
2,	3 1.07	(0.46‐2.48) .874
ACE‐27	cardiovascular
0,	1 1  
2	,3 1.32	(0.42‐4.15) .637
ASA	Class
1,	2 1  
3,	4 2.40	(1.20‐6.69) .018
Laryngological	history




1,	2 1  
3,	4 0.79	(0.31‐2.44) .786
Anatomical	level	of	pathology




Yes 1  
No 0.65	(0.29‐1.48) .303
Treatment






 OR (95% CI) P‐value
Use	of	laser








TA B L E  2   (Continued)
     |  5CORRESPONDENCE: OUR EXPERIENCE
of	 conversion.	 An	 Austrian	 group	 described	 safe	 application	 of	
SSHFJV	in	patients	with	severe	stenosis.5	As	supraglottic	ventilation	
is	applied	proximal	to	the	stenosis,	it	reduces	the	risk	of	barotrauma.	
This	 is	 the	main	advantage	of	SSHJV	compared	with	 jet	ventilation	










4.6 | CO2 laser and SSHFJV
The	 application	 of	 CO2	 laser	 requires	 low	 oxygen	 concentration	
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TA B L E  3  Backward	stepwise	multivariable	regression	analysis	of	
factors	contributing	to	SSHFJV	failure






























6  |     CORRESPONDENCE: OUR EXPERIENCE
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